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This report documents findings of the investigation of pipe edge drains and 
outlets on the Pennyrile Parkway from Milepost 60.476 to Milepost 65.305 in Webster 
County. The study was initiated due to concerns from District 2 personnel that 
possible failures in the edge drains were causing pavement distress along the right 
wheel path. Findings from this study indicated that approximately 40 percent of the 
123 edge drain outlets were less than 50 to 60 percent open. The round perforated pipe 
edge drain appeared to be in excellent condition, including the integrity of the pipe and 
the filter material. The sand backfill appeared to be clean and free of fines. The pipe 
did appear to be installed too high in the trench. It was apparent that the sand and 
subgrade under the pipe was not draining and was staying saturated. Crushed 
perforated cross drains, water standing in ditch lines, and improper placement of 
outlet T's appear to be causing additional distress to the pavement system. 
INTRODUCTION 
In 1988, round perforated pipe edge drains were installed on the Pennyrile 
Parkway from Milepost 60.476 to 65.305 in Webster County. The pavement was also 
broken, seated and overlaid with approximately eight inches of AC. Failures began to 
appear in the pavement surface in 1993. In 1996, the distress became so severe that 
the pavement needed to be overlaid. District 2 personnel of the Kentucky Department 
of Highways were concerned that possible failures in the edge drains could be 
contributing to the pavement distress. In April 1996, the Kentucky Transportation 
Center conducted an investigation of the edge drains and the outlet pipes. 
This report documents the findings of this investigation. Several methods were used 
to evaluate the overall performance of the drainage system. Included in the report are 
the evaluation of the sand backfill, a visual inspection of the 102 mm (4-inch) 
perforated pipe and the edge drain outlet pipes. Also, a visual evaluation of pavement 
distress is included. 
EDGE DRAIN OUTLET PIPE AND EDGE DRAIN INSPECTION 
The 4-inch polyethylene perforated pipe edge drains and the single-wall 
polyethylene edge drain outlet pipes were inspected for sags, siltation, standing water, 
compression, rips, and other noticeable distress. The edge drain system was inspected 
with a mini camera. The system was divided into sections for inspection and analysis. 
The assigned outlet pipe sections are shown in Figure 1. Detailed information from 
the inspection is contained in Appendix A. The inspection revealed that, on the 
average, approximately 50 percent of the 123 outlet pipes were not fully functional. 
Significantly more distress was observed in the edge drain outlet pipes, and very little 
distress was noted in the mainline (perforated pipe edge drain). Table 1 shows the type 
and frequency of distress recorded in each pipe section. This information is also shown 
in Figures 2 and 3. 
Approximately 76 percent of the significant distress (compressed coupling, 
compressed pipe, backfill, separated coupling, and rips) that was recorded was 
occurring directly behind the headwall in pipe sections A and B (Figure 4). 
The open area or area available to handle the flow had been reduced 
considerably in several areas due to vertical compression in the pipe. An estimate of 
the open area was documented during the inspection. On the average, 91 percent of the 
mainline and only 53 percent of the outlet pipes were 90 to 100 percent open (Figure 
5). 
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EXCAVATION OF MAINLINES 
The pipe edge drain was exl(avated in five areas where the pavement was failing 
(Figure 6). The areas were chosen close to areas in which pavement distress was 
visible. At all five sites, the pipe, sock, and sand backfill appeared to be in excellent 
condition. The base of the pipe was at an equal elevation to the DGA and subgrade 
interface. This is approximately 51 rom (2 inches) higher than normally specified. It 
was apparent during the excavation that the sand and subgrade under the pipe was 
staying saturated (Figure 7). 
HEADWALL DISTRESS 
On this project and past projects on I-75, I-64, Pennyrile Parkway, and Western 
Kentucky Parkway, it appears that several of the edge drain outlet headwalls had 
settled in the rear. Calculations of the centroid of the headwalls indicated that the 
centroid is located toward the rear of the headwall. For example, the 4:1 headwalls are 
approximately 1053 pounds heavier in the rear of the headwall. Settling in the rear 
is likely contributing to the distress that is commonly noted in the outlet pipe on the 
backside of the headwall. Figure 8 shows a standard Kentucky headwall. 
From conversations with officials from other states, it appears that many states 
use smaller headwall designs. For example, Virginia is currently using a headwall 
similar in design to Kentucky's headwall, but with less mass on the back end of the 
headwall. KTC personnel have combined both headwalls designs and made further 
modifications including an inclined positive flow invert in the headwall. This will allow 
the headwall to be placed on a level footing and should help increase the stability. The 
centroid of the headwall is located at the middle of the headwall. This should help 
eliminate the backward settling of the headwall. Figure 9 shows the modified headwall 
design. 
ANALYSIS OF PAVEMENT DISTRESS 
AND PAVEMENT DRAINAGE 
An analysis of pavement distress and pavement drainage was performed to 
correlate the condition of the drainage system to road surface distress. A surface 
distress survey was conducted on the pavement throughout the study area. This 
information along with outlets, connector type, standing water in ditch lines, and 
percent grade are shown in Appendix B. 
The distress surveys in Appendix B, indicate there are several factors that could 
be contributing to the pavement distress. 1) T connectors have been used on slopes. 
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This would likely allow a portion of the water to pass the outlet and continue down 
grade. This would likely exceed the capacity of the outlets further down grade (Figures 
10 and 11). 2) The failed outlets noted during the outlet inspection are also forcing 
water down grade. 3) In several areas, there appeared there were not a sufficient 
number of outlets. 4) In several areas, pavement failures appeared to be attributed to 
water standing in the ditch lines (Figure 12 and 13). 
CONCLUSIONS AND RECOMMENDATIONS 
Approximately 50 percent of the edge drain outlets inspected had been 
significantly damaged. More problems were observed at the headwall and outlet pipe 
connection than at any other location in the drainage system. Since this installation, 
double-wall polyethylene has been specified. Inspections conducted on the double-wall 
pipe on several projects, indicated that sagging is still occurring. Outlets constructed 
with a landfill grade polyethylene pipe inspected in Virginia appeared to have 
considerably less sagging. It is recommended that the landfill grade polyethylene be 
evaluated for future use by the Kentucky DOH for edge drain outlets. 
It is recommended that the modified headwall design be considered. The new 
headwall should eliminate the rearward settling of the headwalls and decrease the 
percentage of failures of the outlet pipes. The new recommend 4:1 headwall is 
approximately two feet shorter than the current headwall. This should aid with the 
placement of the headwall in narrow ditch lines. 
The perforated pipe edge drain appeared to be installed too high in the cross 
section of the pavement system, allowing the sand and subgrade to remain saturated 
under the pipe. It is recommended that the pipe edge drains be placed on the bottom 
of the trench. · 
Several of the "T" connectors were placed on grade allowing the water to travel 
the path ofleast resistance, which would be further down the mainline. "T" connectors 
should only be used in sags unless the "T'' is turned down to force the water out of the 
system. It is also recommended that when "T's" are used in sags that an outlet be 
placed 50 feet on each side of the "T". These outlets should have 45 degree connectors 
(Figure 14). 
It is recommended in cuts that the ditch lines should be under cut. A perforated 
pipe should be placed in the base of the ditch and backfilled with a permeable 
aggregate (Figure 15). If there is not sufficient room for the edge drain headwall on the 
slope, then the outlet should be tied into the pipe in the ditch drain (Figure 16) .. 
The ends of several perforated cross drains were observed to be damaged during 
the inspection of the edge drain headwalls. From conversations with District 2 
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personnel, it is apparent that several of these drains are holding water in the fill. 
These pipes should be cleaned or replaced. 
It appears that all edge drains and outlets should be inspected with a mini 
camera after installation and prior to final acceptance. 
It is recommended that the edge drain be removed and that a new drain be 
placed resting on the bottom of the trench. The drain should be replaced in both the 
inside and outside lanes. It is also recommended that new outlets be installed 
throughout the project. 
If these design changes are used, it is recommended that they be monitored for 
short-and long-term performance. 
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FIGURE 1. OUTLET PIPE TYPES AND SECTIONS. 
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TYPE OF DISTRESS OBSERVED NUMBER) SHOULDER EDGE DRAIN 
LOCATION A B c D E 
SAG 9 5 1 
SAG WI STANDING WATER 8 32 20 
SAG WI SILTATION 2 5 2 
COMPRESSED COUPLING 23 
COMPRESSED PIPE 17 15 2 
BACKFILL IN PIPE 15 3 
SEPARATION AT COUPLING 12 2 
RIP IN PIPE 12 4 
MOUSE NEST 3 5 
TYPE OF DISTRESS OBSERVED PERCENT AGE) SHOULDER EDGE DRAIN 
LOCATION A B c D E 
SAG 10 0 6 0 1 
SAG WI STANDING WATER 9 0 36 0 22 
SAG WI SILTATION 2 0 6 0 2 
COMPRESSED COUPLING 0 26 0 0 0 
COMPRESSED PIPE 19 0 17 0 2 
BACKFILL IN PIPE 17 0 3 0 0 
SEPARATION AT COUPLING 0 13 0 2 0 
RIP IN PIPE 13 0 4 0 0 
MOUSE NEST 3 0 6 0 0 
TYPE OF DISTRESS OBSERVED ( NUMBER) MEDIAN EDGE DRAIN 
LOCATION A B c D E 
SAG 2 1 
SAG WI STANDING WATER 5 18 1 
SAG WI SILTATION 6 5 1 
COMPRESSED COUPLING 15 
COMPRESSED PIPE 7 5 
BACKFILL IN PIPE 5 5 
SEPARATION AT COUPLING 10 
RIP IN PIPE 4 3 
MOUSE NEST 4 
TYPE OF DISTRESS OBSERVED PERCENT AGE) MEDIAN EDGE DRAIN 
LOCATION A B c D E 
SAG 5 0 2 0 0 
SAG WI STANDING WATER 12 0 42 0 2 
SAG WI SILTATION 14 0 12 0 2 
COMPRESSED COUPLING 0 35 0 0 0 
COMPRESSED PIPE 16 0 12 0 0 
BACKFILL IN PIPE 12 0 12 0 0 
SEPARATION AT COUPLING 0 23 0 0 0 
RIP IN PIPE 9 0 7 0 0 
MOUSE NEST 9 0 0 0 0 
TABLE 1. DISTRESS OBSERVED IN PIPE EDGE DRAINS AND OUTLETS. 
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FIGURE 3. PROBLEMS OBSERVED IN MEDIAN EDGE DRAINS 
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FIGURE 4. PERCENT OF OUTLET PIPES WITH SIGNIFICANT DISTRESS. 
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FIGURE 5. PERCENT OPEN AREA IN OUTLET PIPES AND MAINLINE. 
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FIGURE 6. PAVEMENT FAILURE WITHIN THE STUDY AREA. 
FIGURE 7. WATER STANDING IN SAND BACKFILL UNDER MAINLINE. 
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FIGURE 9. RECOMMENDED HEADWALL DESIGN. 
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FIGURE 10. PLOT OF ROAD GRADE, OUTLET TYPE AND OUTLET F AlLURES 
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FIGURE 12. PAVEMENT FAILURE OCCURRING ALONG PONDED DITCH LINE. 
FIGURE 13. PAVEMENT F AlLURE OCCURRING ALONG PONDED DITCH LINE 
(MILEPOST 62.495). 
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APPENDIX A 
SUMMARY OF OUTLET AND MAINLINE INSPECTION 
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MEDIAN EDGE DRAIN INSPECTION ON THE PENNYRILE PARKWAY 
OUTLET PIPE 
MILEPOST DIR GR.% 1.FLEX. 2.RIGID 
60.757 N 0 
60.805 N 0 
60.855 N -0.35 
60.904 N 0 
60.951 N 0.52 
60.982 N 0.87 
60.996 N 0.87 
61.038 N 0.52 
61.088 N 0.52 
61.137 N 0.87 
61.159 N 0.35 
61.187 N 0.52 
61.208 N 0.52 
61.238 N 1.04 
61.283 N 1.04 
61.321 N 1.04 
61.333 N 1.4 
61.382 N 1.22 
61.433 N 1.22 
61.481 N 1.22 
61.53 N 1.57 
61.579 N 2.62 
1: SAG 
2: SAG WI STANDING WATER 
3: SAG WI SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
CON A G. 
TYPE A B c D 
? 9 
1 6 2 
1 4 2 
? 6 
? 51 
2 7 
1 8 2 
2 6 23 
2 26 
2 5 12 
2 5 7 2 
2 8 7 2 
2 7 
? 3 4 
? 29 
1 2 4 2 
1 9 28 
1 4 2 
? 9 
1 8 4 3 
? 6 
1 3 
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
B: RIP IN PIPE 
9: MOUSE NEST 
E COMMENTS 
resolute mouse nest@ 2.8', 0% open 
pushed to 182.9', standing water@ 1 0' 
pushed to 135.3', standind water@ 14' 
resolute backfill @ .5', 0% open 
resolute compression @ 1.6', 60% open 
resolute "T" @12.1' 
2 end cap@ 243.4', standin~ water@ 9'; 98'-210' 
pushed to 66.2', standing water@ 11' 
pushed to 242.5', water@ 5'; 140'; 210; 225' 
resolute "T"@ 12.3' 
resolute "T" @ 1 0.9' 
resolute "T" @ 12.2' 
resolute 'T@ 11.6' 
resolute siltation@ 1.4', 50% open 
resolute compression @ 2', 50% open 
end cap@ 81.1', standing water@ 10'-50' 
end cap@ 255.6', standing water@ 16' 
end cap@ 267.2, 80%open 5'-100' 
resolute compression @ 1 ', 0% open 
pushed to 263.2' 
resolute backfill@ 1.8', 0% open 
3 pushed to 229.5', siltation@ 40'-55'; 80'-95' 
VCR TAPE LOCATION 
3 0:34:50-0:36:09 
3 0:36:09-0:41:37 
3 0:41:37-0:45:09 
3 0:45:09-0:46:09 
3 0:46:09-0:46:56 
3 0:54:45-0:57:06 
3 0:46:56-0:54:45 
3 0:57:06-1:01:31 
3 1:01:31-1:08:32 
3 1 :08:32-1 :1 0:29 
3 1:10:29-1:12:04 
3 1:12:04-1:13:07 
3 1:13:07-1:14:47 
3 1:14:47-1:15:49 
3 1:15:49-1:17:18 
3 1:17:18-1:20:03 
3 1:20:03-1:27:13 
3 1:27:13-1:33:58 
3 1 :33:58-1 :34:53 
3 1:34:53-1:42:01 
3 1:42:01-1:43:14 
3 1:43:14-1:49:55 
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
MEDIAN EDGE DRAIN INSPECTION ON THE PENNYRILE PARKWAY 
N 
N 
Em 
- - - - - - - -
OUTLET PIPE 
MILEPOST DIR GR.% 1. FLEX. 2.RIGID 
61.629 N 2.62 
61.725 N 2.97 
62.139 N -0.52 
62.55 N -3.14 
62.881 N 0.17 
62.977 N 0.35 
63.059 N 0.17 
63.154 N 0.17 
63.25 N -0.17 
63.347 N -0.17 
63.44 N 0.17 
63.535 N 0 
63.63 N. 0 
63.72 N 0 
64.095 N 0.35 
64.183 N -0.17 
64.277 N 0 
64.373 N 0 
64.467 N 0 
65.154 N 0.17 
65.318 N 1.75 
1: SAG 
2: SAG W/ STANDING WATER 
3: SAG W/ SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
CONFIG. 
TYPE A B c D 
? 58 6 
? 4 
1 31 
? 5 4 
2 5 
2 3 5 
2 4 2 
? 5 
? 4 58 
? 4 68 
2 7 2 
2 23 
2 47 52 
2 47 52 
? 47 56 
2 62 
2 2 3 
2 47 3 
? 4 6 
2 3 2 
1 3 7 2 
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
8: RIP IN PIPE 
9: MOUSE NEST 
-
.. .. .. .. 
- - -
. 
E COMMENTS VCR TAPE LOCATION 
resolute backfill@ 2.6', 10% open 3 1 :49:55·1 :51:53 
resolute compression@ 2.7', 60% open 3 1;51:53-1:52:58 
pushed to 182.3' . 3 1:52:58-1:58:27 
resolute compression@ 4.1', 0% open 4 0:00:00-0:01:08 
resolute 'T' @ 9.3' 4 0:01:08-0:03.22 
resolute ''T" @ 7' 4 0:03:22-0:05:25 
resolute "T'@ 8.2', standing water@ 6' 4 0:05:25-0:07:45 
resolute compression@ 3.1 ',50% open 4 0:07:45-0:09:40 
resolute backfill@ 1.5', 50% open 4 0:09:40-0:11:10 
resolute backfill@ 2.5', 60% open 4 0:11:10-0:12:50 
resolute 'T' @ 10.1 ', 4 0:12:50-0:14:50 
resolute "T"@ 9.8' 4 0:14:50-0:16:45 
resolute "T" @ 1 0.1' 4 0:16:45-0:19:10 
resolute "T'@ 9.8' 4 0:19:10-0:21:40 
resolute backfill@ 3.7', 60% open 4 0:21:40-0:24:00 
resolute "T"@ 9.5', 70% open 4 0:24:00-0:26:20 
resolute "T" @ 1 0' 4 0:26:20-0:28:07 
resolute "T"@ 8.5' 4 0:28:07-0:30:13 
resolute backfill@ 9', 0% open 4 0:30:13-0:33:20 
resolute "T'@ 9.4' 4 . 0:33:20-0:35:35 
end cap @ 22.4', standing water@ 5'-22' 4 0:3~35-0:38:20 
- - ·-
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
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N 
w 
- - - -- - - - - -
SHOULDER EDGE DRAIN INSPECTION ON THE PENNYRILE PARKWAY 
OUTLET PIPE 
MILEPOST DIR. GR.% 1.FLEX. 2.RIGID 
60.529 N 0.1 
60.572 N -0.87 
60.623 N -1.75 
60.704 N -0.87 
60.719 N -0.35 
60.768 N 0 
60.816 N 0 
60.861 N 0.35 
60.868 N 0 
60.916 N 0.35 
60.935 N 0.52 
60.965 N 0.52 
60.99 N 0.87 
61.032 N 0.52 
61.042 N 0.52 
61.079 N 0.7 
61.127 N 0.87 
61.156 N 0.87 
61.174 N 0.7 
61.226 N 0.7 
61.243 N 1 
61.269 N 1 
1: SAG 
2: SAG W/ STANDING WATER 
3: SAG W/ SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
2 
1 
1 
? 
1 
? 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
CON FIG. 
TYPE A B c D E 
2 9 2 
? 1 5 
1 52 
1 4 2 
? 5 
? 6 
? 6 
? 6 
1 1 91 
1 6 4 2 
? 6 7 
1 4 25 
2 32 
2 4 1 
? 26 7 
? 4 
1 52 
1 2 
1 1 
? 6 
? 6 
? 6 
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
8: RIP IN PIPE 
9: MOUSE NEST 
2 
2 
2 
2 
2 
2 
COMMENTS VCR TAPE 
resolute "T'@ 24.5', 15'-24' standing water 2 
resolute compression@ 5.7', 30% open 2 
resolute camp.@ 19.3', 30% open, np.-perf. 2 
pushed to 214.6', 1/4" standing water@ 20'-50' 2 
resolute compression@ 2.4', 40% open 2 
not on tape, resolute silt and dirt 
resolute backfill@ 2.0', 0% open 2 
not on tape, resolute silt and dirt 
pushed to 175.1', 2 
pushed to 252', 80% open@ 2', stand. water 115' 2 
resolute backfill@ 3.5', 20% open 2 
169.1' end cap, 75'-169' standing water 1/4" 2 
resolute 'T'@ 18.9' 2 
pushed to 212.9', 'T'@ 22.2' 2 
resolute backfill@ 9.0', 0% open, 2 
resolute compression@ 2.0', 40% open 2 
pushed to 175.5', standing water@ 40'-175.5' 2 
pushed to 299.2', 3 
pushed to 182.4', standing water@ 10'-20' & 11 0' 3 
resolute backfill@ 1.0', 0% open 3 
resolute backfill@ 1.0', 0% open 3 
resolute backfill @ 1.0', 0% open 3 
-
~· IIIIHlM 
LOCATION 
1:14:54-1:17:06 
1:17:06-1:08:20 
1:18:20-1:19:49 
1:19:49-1:24:16 
1:24:16-1:25:08 
1 :25:08-1:26:10 
1:26:10-1:31:14 
1:31:14-1:36:08 
1:36:08-1:38:35 
1 :38:35-1 :43:41 
1:43:41-1:45:56 
1:45:56-1:51:06 
1:51:06-1:52:24 
1:52:24-1:53:27 
1:53:27-1:58:15 
0:00:00-0:04:50 
0:04:50-0:09:06 
0:09:06-0:09:22 
0:09:22-0:09:41 
0:09:41-0:10:42 
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
~ 
w 
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-
·.- .- .- \1111111 \1111111 .. .. liB ,.. ~ ~ ~ 
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SHOULDER EDGE DRAIN INSPECTION ON THE PENNVRILE PARKWAY 
OUTLET PIPE 
MILEPOST DIR. GR.% 1.FLEX. 2.RIGID 
61.321 N 1 
61.368 N 1.22 
61.382 N 1.22 
61.418 N 1.22 
61.465 N 1.22 
61.514 N 1.57 
61.567 N 2.67 
61.602 N 2.67 
61.71 N 2.96 
61.748 N 2.79 
61.865 N 2.26 
62.135 N -0.52 
62.197 N -1.9 
62.203 up gd. 
62.203 dw. gr. 
62.335 N -2.67 
62.358 up gr. 
62.358 dw. gr. 
62.5 N -3.14 
62.546 N -2.09 
62.6 N -1.22 
62.605 N -1.22 
1: SAG 
2: SAG W/ STANDING WATER 
3: SAG W/ SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
n/a 
n/a 
1 
n/a 
n/a 
1 
1 
1 
1 
CONFIG. 
TYPE A B c D 
? 9 
? 6 
7 7 36 
? 7 8 
1 7 28 
? 5 
7 3 7 23 
? 5 7 23 
? 6 
? 4 
1 8 2 
3 1 9 
3 6 
Ex. 
Ex. 
1 9 
Ex. 
Ex. 
1 1 91 
1 2 
1 15 2 
? 2 7 2 7 
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
8: RIP IN PIPE 
9: MOUSE NEST 
E COMMENTS VCR TAPE 
resolute mouse nest@ 1.0', 0% open 3 
resolute backfill@ 1.0', 0% open 3 
resolute backfill@ 20.0', 30% open 3 
resolute rip in pipe@ 2.0', 50% open 3 
pushed to 184.4', standing water@ 20' 3 
resolute compression@ 1.0', 60% open 3 
resolute seperated coupling@ 3.0', 40% open 3 
resolute siltation@ 5.8', 40% open 3 
resolute backfill@ 1.5', 0% open 3 
resolute compressed coupling@ 2.0', 60% open 3 
pushed to 154. 7', standing water@ 15' 3 
resolute mouse nest@ 16.7, 0% open 3 
resolute backfill@ 12', 0% open 3 
pushed up grade from excavation, end cap@ 110' 1 
pushed 1 98' dw. grade @ ex., pvmt. failure @ 75' 1 
pushed to 121.1' 3 
pushed 215.7' up grade from excavation 1 
2 pushed 221' dw. grade@ ex., standing water 25' 1 
I pushed to 196', mouse nest@ 3.9', sag@ 13.9' 1 
3 standing water@ 11 '-20', siltation @ 26'-1 00' 3 
2 pushed 185.9', sag with water@ 6'-18' & 22'-33' 1 
resolute backfill in pipe@ 21. 7', 60% open 1 
-
-., 
LOCATION 
0:10:42-0:11:46 
0:11:46-0:12:02 
0:12:02-0:13:46 
0:13:46-0:14:46 
0:14:46-0:18:20 
0:18:20-0:19:02 
0:19:02-0:20:10 
0:20:10-0:21 :48 
0:21:48-0:22:46 
0:22:46-0:24:02 
0:24:02-0:27:28 
0:27:28-0:28:41 
0:28:41-0:29:54 
0:27:40-0:30:48 
0:30:48-0:35:24 
0:29:54-0:32:08 
0:35:24-0:40:00 
0:40:00-0:47:44 
0:00:00-0:13:11 
0:32:08-0:34:44 
0:13:11-0:23:25 
1:30:34-1:34:30 
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
-- -~~~~~~~~~-------
N 
v. 
SHOULDER EDGE DRAIN INSPECTION ON THE PENNYRILE PARKWAY 
OUTLET PIPE 
MILEPOST DIR. GR.% 1.FLEX. 2.RIGID 
62.717 N 0.35 
62.795 N 0.35 
62.843 N 0.17 
62.891 N 0.17 
62.939 N 0.35 
63.011 N 0.17 
63.059 N 0.17 
63.106 N 0.17 
63.154 N -0.17 
63.2 N 0 
63.25 N -0.17 
63.299 N 1.9 
63.347 N -0.17 
63.394 N 0.17 
63.44 N 0.17 
63.488 N 0.17 
63.535 N 0 
63.584 N -0.35 
63.63 N 0 
63.675 N -0.17 
63.72 N 0 
63.773 N -0.17 
1: SAG 
2: SAG W/ STANDING WATER 
3: SAG W/ SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
CON FIG. 
TYPE A 8 c D E 
2 5 4 52 23 
1 5 4 23 2 
2 5 4 2 2 
2 4 2 
2 4 2 
2 4 2 2 
? 8 4 28 
? 28 4 
2 8 7 
? 35 4 5 
? 5 4 85 
? 86 5 
? 8 7 5 
? 7 25 
2 5 4 
? 8 7 
? 5 5 
? 86 
2 52 
2 5 1 
? 86 
? 5 5 
-
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
8: RIP IN PIPE 
9: MOUSE NEST 
COMMENTS 
pushed to 140', water@ 44'-140', silt@ 30'-45' 
pushed to 231', standing water@ 9'-18' & 40'-220' 
pushed to 268', water@ 75'-85' ;1 00'-140'; 225' 
resolute "T"@ 17', standing water@ 6'-9' 
pushed to 213', standing water@ 90'-213' 
!pushed to 213', water@ 6'-9'; 25'-40'; 70'-180' 
delinator post driven into pipe@ 2.8', 0% open 
resolute compression@ 3.3', 40% open 
resolute "T"@ 18' 
resolute compression@ 2.3', 10% open 
resolute compression @ 3.5', 0% open 
resolute compression@ 3.6', 0% open 
resolute com_pression@ 3.6', 0% open 
resolute compression@ 3.6', 0% open 
resolute T' @ 15.8' 
resolute separation @ coupling @ 1.0' 
resolute compression @ 4.5', 35% open 
resolute rip in pipe@ 1.5', 10% open 
resolute "T"@ 15' 
resolute "T"@ 16.3' 
resolute backfill in pipe @1.5', 15% open 
resoJut~com1xession @3.6', 55% open 
VCR TAPE LOCATION 
1 1 :34:30-1 :39:55 
1 1:39:55-1:46:09 
1 1:46:09-1:53:09 
1 1:53:09-1:54:50 
1 1:54:50-2:00:00 
2 0:00:00-0:06:40 
2 0:06:40-0:11 :20 
2 0:11:20-0:13:56 
2 0:13:56-0:16:23 
2 0:16:23-0:18:27 
2 0:18:27-0:21:28 
2 0:21:28-0:23:30 
2 0:23:30-0:25:16 
2 0:25:16-0:27:44 
2 0:27:44-0:30:00 
2 0:30:00-0:31:09 
2 0:31:09-0:34:49 
2 0:34:49-0:36:15 
2 0:36:15-0:38:56 
2 0:38:56-0:40:59 
2 0:40:59-0:41 :54 
2 0:41:54-0:43:50 
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
•"iF!' ,.-
-
llllllllllll ua!ll ua!ll :iillllllllilll ua!ll :iillllllllilll ,.- ,.- .. ,.- .- .IIIII .. .. .. 
N 
"' 
SHOULDER EDGE DRAIN INSPECTION ON THE PENNYRilE PARKWAY 
OUTLET PIPE 
MILEPOST DIR. GR.% 1.FLEX. 2.RIGID 
64.025 N ·0.35 
64.055 N -0.35 
64.095 N 0.17 
64.183 N -0.17 
64.231 N 0.17 
64.277 N 0 
64.325 N 0.17 
64.373 N 0 
64.419 N 0.17 
64.467 N 0 
64.502 N 0 
64.641 N 0.7 
64.75 N 0.35 
64.828 s 
64.828 N 
64.908 dw. gr. 
64.908 up Qr. 
64.994 N 0 
65.086 up. gr. 
65.086 dw. gr. 
65.11 N 0 
65.154 N 0.17 
1: SAG 
2: SAG WI STANDING WATER 
3: SAG WI SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
nla 
nla 
nla 
nla 
1 
nla 
nla 
1 
1 
CON FIG. 
TYPE A B c D E 
1 6 4 
? 1 5 
2 9 2 
2 4 2 
2 8 4 
2 4 5 
? 8 4 52 
2 2 2 
2 1 4 2 . 
2 51 2 
3 2 
3 2 2 
3 2 2 
Ex. 2 
Ex. 2 
Ex. 52 
Ex. 
? 85 
Ex. 
Ex. 
2 29 
2 2 7 52 
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
8: RIP IN PIPE 
9: MOUSE NEST 
2 
2 
1 
COMMENTS 
resolute compression 2.0', 0% open 
resolute compression @ 3.6', 15% open 
resolute "T" @ 18' 
resolute "T" @ 15 
resolute "T" @ 15' 
resolute "T" @ 15' 
resolute compression @7', 50% open 
resolute "T"@ 21', standing water@ 2' 
resolute 'T@ 21' 
resolute "T" @ 14' 
pushed 150', standing water@ 50'-90' 
pushed 158', standing water@ 3' & 90'-110' 
pushed 148'. 
pushed 181' from ex., standing water 0'-180' 
pushed 210.3' from ex., standing water 0'-150' 
resolute compression @ 62' from ex., water 0'-62' 
pushed 171' from ex., standing water 0'-85' 
resolute compression @ 1.5', 0% open 
pushed 145.8' from ex., standing water @55'-120' 
pushed 152' from ex. 
resolute "T"@ 21.5 
resolute "T" @ 22' 
VCR TAPE LOCATION 
1 0:47:44-0:49:14 
2 0:43:00-0:45:45 
1 0:49:14-0:51:34 
1 0:51:34-0:53:18 
1 0:53:18-0:54:37 
1 0:54:37-0:56:21 
1 0:56:21-0:59:15 
1 0:59:15·1 :00:48 
1 1:00:48-1:02:20 
2 0:45:45-0:48:00 
2 0:48:00-0:52:24 
2 0:52:24-0:57:45 
2 0:57:45-1:00:31 
1 1:02:20-1:06:20 
1 1:06:20-1:13:00 
1 1:13:00-1:18:00 
1 1:18:00-1:23:20 
2 1:00:31-1:01:56 
1 1:23:20-1:26:50 
1 1 ;26:50-1 :30:34 
2 1 :01:56-1 :04:27 
2 1:04:27-1:07:47 
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
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tv 
__, 
SHOULDER EDGE DRAIN INSPECTION ON THE PENNYRILE PARKWAY 
OUTLET PIPE 
MILEPOST DIR. GR.% 1.FLEX. 2.RIGID 
65.204 N -0.35 
65.318 N 1.57 
1: SAG 
2: SAG WI STANDING WATER 
3: SAG WI SILTATION 
4: COMPRESSED COUPLING 
5: COMPRESSED PIPE 
1 
1 
CON A G. 
TYPE A B c D 
1 25 21 
? 6 
6: BACKFILL IN PIPE 
7: SEPERATION AT COUPLING 
8: RIP IN PIPE 
9: MOUSE NEST 
E COMMENTS 
pushed 194' 
resolute backfill@ .5', 0% open 
VCR TAPE LOCATION 
2 1:04:27-1:13:13 
2 1:13:13-1:14:46 
Note: Any numeric value, excluding distances and Milesposts, which has more than one digit means that more than one condition is applicable: ie. a numeric 
value of 45 represents a compressed coupling and a compressed pipe. 
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